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Fossil pollen grains of the genus Nuphar type were found in the late Holocene deposits from the 
Komatsubara moor in Mt. Naeba, Niigata Prefecture. The morphological features of the long spines 
of the fossil pollen bear some resemblance to those of Nuphar pumilum. Thus, we assumed that Nuphar 
pumilum was probably distributed as a glacial relict until the late Holocene in the ponds of the 
Komatsubara moor, although it is not found there at present. 


The Komatsubara moor is situated on the 
northern part of Mt. Naeba (2145.3m above sea 
level) lying on the boundary between Niigata and 
Nagano Prefectures. It is located between 36°53’ 
and 36°54’ N and 138°40’ and 138°42’ E and at 
altitudes of 1350m-1550m. The forest vegetation 
around the moor is the upper part of cool 
temperate deciduous forest consisting chiefly of 
Fagus crenata, Betula ermanii, Viburnum 
furcatum, Acer tschonoskii, A. japonicum, 
Fraxinus lanuginosa and Sasa paniculata. The 
Abies mariesii forest with the undergrowth of Sasa 
kurilensis is also found at the margin of the moor. 
This moor is divided by altitudes into three 
sections; upper, middle and lower sections, and 


they are called Kamiyashiki (1550m), Nakayashiki 
(1500m) and Shimoyashiki (1350m), respectively. 
Some small ponds are found in the Kamiyashiki 
and Nakayashiki. The physiognomic features of 
the Kamiyashiki and Nakayashiki are typical high 
moor, and actual moor vegetation is composed 
mainly of Moliniopsio-Sphagnetum papillosi 
and/or Rhynchosporo yasudanae-Sphagnetum 
tenelli (Aizawa 1983). 

In October, 1990, while carrying out a pollen 
analytical study of the peat deposits from the 
Kamiyashiki, we found three fossilized pollen 
grains of Nuphar type with abundant pollen of 
Betula, Fagus, Abies, Quercus and fern spores at 
a depth of 85cm. The absolute age of this horizon 
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Fig. 1. Photomicrographs of Nuphar pollen. Bar indicates 10/zm. (a) fossil pollen of Nuphar type; 
(b) same as (a) at slightly lower focus; (c) modern pollen of N. pumilum, proximal part; (d) same 
as (c) (optical section); (e) modern pollen of N. pumilum var. ozeense, proximal part; (f) same 
as (e) (optical section). 


determined by 14 C-dating is 2940±80 y.B.P. 
(N-5782). 

The fossil pollen grains of Nuphar type (Fig. 
1-a, b) are monocolpate, 40-45 pm long. The 
surface of exine is scabrate with sharp pointed 


spines which are 3-6 pm. long. 

Four species and two varieties belonging to 
genus Nuphar are distributed in Japan (Ohwi and 
Kitagawa 1983). Among them, N. japonicum, N. 
japonicum var. rubrotinctum, N. oguraense and N. 
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subintegerrinum are found in the lowlands in 
Japanese Islands. Nuphar pumilum is a boreal- 
subarctic species distributed mainly in northern 
Europe, Siberia and Kamchatka. In Japan, this 
species occurs in the lowlands in Hokkaido and in 
the montane ponds such as Ohse-yachi (Hakkoda 
Mountains), Naga-numa (Hachimantai Moun¬ 
tains) and Tashiro-numa (Mt. Kurikoma) in the 
northeastern part of Honshu. A variety, N. 
pumilum var. ozeense is also today known to grow 
in the ponds of Ozegahara moor (type locality) and 
Midagahara moor in Mt. Gassan, and in the 
northern part of Hokkaido as shown in Fig. 2 (Ito 
1967, Iwate shokubutsu no kai 1970. The Com¬ 
pilation Committee of Flora of Fukushima Pre¬ 
fecture 1987, Yuhki 1972), the scattered occur¬ 
rences of N. pumilum and N. pumilum var. 
ozeense have been regarded as glacial relics, and 
they are thought to have been spread widely in 
Japan at least during the last glacial times (Hara 
1951, Hara and Mizushima 1954). 

Within our knowledge, the natural growth of 
Nuphar has not yet been reported from the moors 
situated in Mt. Naeba. 

Judging from the present distribution of 
Nuphar, however, fossil Nuphar pollen detected 
from the Komatsubara moor are probably derived 
from either N. pumilum or N. pumilum var. 
ozeense which survived until the late Holocene in 
the Komatsubara moor. 

Therefore we examined whether or not the 
morphological features of modem pollen permit 
the specific identification within N. pumilum and 
N. pumilum var. ozeense. 

Nuphar pumilum (Fig. 1-c, d) 

Specimen examined: Nemuro, Hokkaido, Coll. 
J. Nakamura, July 1960. 

Pollen grains are elliptical, monocolpate, 
furrows are long strip, (37.5 x 50.0) x (27.0 X 
36.0) pn i. The surface of exine is scabrate with 


long, sharp pointed spines, 3.0-6.0 pm long. 

Nuphar pumilum var. ozeense (Fig. 1-e, f) 

Specimen examined: Ozegahara moor, Gumma 
Prefecture, Coll. J. Nakamura, Aug. 1939. 

Pollen grains are elliptical, monocolpate, 
furrows are long stripe, (40.0 x 47.5) X (28.5 x 36.0) 
pm. The surface of exine is scabrate or granulate 
with long obtusely pointed spines, 4.0-8.0 ^m 
long. 

It is impossible to separate N. pumilum var. 
ozeense from N. pumilum by means of pollen size 
and micro sculpture of exine examined by the light 
microscope. The spines of N. pumilum pollen, 
however, are shorter, more sharp pointed and 
somewhat less numerous than those of N. pumilum 
var. ozeense. 

The characters of the spines of fossil Nuphar 
pollen from the Komatsubara moor are rather 
similar to those of N. pumilum, mentioned above. 

We assumed that, therefore, N. pumilum was 
distributed more widely in northeastern part of 
Japan in the last glacial age as described by Hara 
(1951) and Hara and Mizushima (1954). It also 
grown as a glacial relics in the ponds of the 
Komatsubara moor in Mt. Naeba until the late 
Holocene, and then it disappeared from the areas 
during the past 3,000 years. The reasons why it 
disappeared from the Komatsubara moor are 
obscure. 

We are indebted to Dr. J. Nakamura, Emeritus 
Professor of Kochi University, who kindly lent us 
the microscopic specimens of N. pumilum and N. 
pumilum var. ozeense pollen. Thanks are also due 
to Dr. S. Ishizawa of Niigata University and Mr. 
N. Ishizawa of Nagaoka Ote High School for their 
kind help in the field work and to Dr. M. Tamura 
of Kobe University and Dr. T. Kikuchi of Tohoku 
University for their valuable informations on the 
distribution of Nuphar species. 
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Fig. 2. Present distribution of Nuphar pumilum and 
Nuphar pumilum var. ozeense in Honshu and 
Hokkaido. Solid circles, N. pumilum: solid triangles, 
N. pumilum var. ozeense. 


References 

Aizawa Y. 1983. Komatsubara. Niigata no sugureta shizen, 
shokubutsu-hen, pp.236-241, Niigata (in Japanese). 
Hara H. 1951. Observations on some plants of the 
Ozegahara moor, central Honshu. Bot. Mag. Tokyo 64: 


74-80. 

-and Mizushima M. 1954. Vegetation of the 

Ozegahara moor and its surrounding districts, central 
Japan. Scientific Researches of the Ozegahara Moor, 
pp.401-437 (in Japanese with English summary). 

Ito K. 1967. Distribution of the Nuphar species in 
Hokkaido. J. Jpn. Bot. 42: 18-19 (in Japanese with 
English summary). 

Iwate-shokubutu-no-kai. 1970. Flora of Iwate. 703 pp. 
Morioka (in Japanese). 

Ohwi J. and Kitagawa M. 1983. New flora of Japan. 

1716 pp. Shibundo, Tokyo (in Japanese). 

The Compilation Committee of Flora of Fukushima 
Prefecture 1987. Flora of Fukushima Prefecture. 
481 pp. Fukushima (in Japanese). 

Yuhki Y. 1972. Flora of Yamagata. 401 pp. Yamagata 
(in Japanese). 


I k (7»1550m) 

(2, 940±80y. B. P. ) frb, 

MtbL tz. 

£ * %frt-& 3 £)(D pj 

m, miim&vmttmmiT, nnm 

I a □ 3 ,f4 i ©5=0 &titz. M 

• mi: ^ 

Pfr < t i^j3, OOO^fjt T'ii* 

An a £ * * t L Tftt ? iTl'fc 

ntm.fr 


